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History shows us knowledge can be lost!

An example: Ancient Roman
ruins under Vienna
had integrated aqueducts
and sewage systems!




Another example: Construction
methods of older churches In
Europe have been lost!
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Risk of Knowledge Loss in Nuclear
Organizations is Real
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Missing Nuclear Experts
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Maintaining nuclear knowledge and
competence over the life-cycle

Research & Development
Importance of:

« K-Retention
« K-Transfer

Work Activity
(Process Oriented

Business Activities) « K-Capture
Technology I \
. _ (Information,
(Training, Skills & Methods. Tools, I\ Life-Cycle

Experience) Bh
ases...
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Threats to the Nuclear Knowledge Base
(occur on many life-cycle dimensions)

Employee Economic
Projects Life-cycles Life-Cycles National
Nuclear
Plant Product
: —> < :
Life-cycles KnOWI edge Life-cycles
Base
= \ Technology
Political / \ Life-cycles
Life-cycles :
Organizational Design
Life-cycles Life-cycles
¢ \
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Barriers to Resolution

® Financial

® Ownership (perceived responsibility)
® Intellectual property

® Resource limitations

® Awareness (Importance)

® Support (perceived priority)

® Time available (and urgency)

® Manageability
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Competency Building Timelines (1)

*Completed
Accredited

) einternships
Training

) [SVAG I «Orientation C rant
ompesen Journey

11+ [TES {72 *Apprenticeship /
y' *Legacy Program /'/ Worker Graduate
*RO Graduate

\ *System Experts
2 (L8 «Go-to person

\','/sT5 [T B *Most skilled
- Staff Member

4 to 10 Years

1to 4 Years — 8 Yrs for RO/SRO v

Adapted from David Heler — Palo Verde Human Resources




Transfer of
Best Practices
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Less Leader and Employee Interactions More
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Linking KM to Safety in Nuclear
Organizations

Goals and Planning and Performing Result
Objectives Decisions Work (action) (SAFETY)

Knowledge Processes (and organizational learning)
Organizational Culture

Organizational Knowledge (tacit and explicit)

Knowledge Management (Practices)
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Expected Impact of KM

on Nuclear Facilities

Higher Safety

Higher Quality
Reduced K-Processes
Economics ]

A Improved
Lower Quality Economics
K-Processes

Safety may be
Compromised



Basic Elements of a KMS

7\

Organizational Learning Organizational Knowledge Base
(knowledge processes) (knowledge assets)
Tacit Knowledge (people
“Building” and “Maintaining” “know how and why”)
the organizational
knowledge base Codified Knowledge

(info, process, technology)

\
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Quality Management Systems Perspective on
Organizational Performance

Customer
Results

Leadership

Processes Performance

Results

Partnerships
& Resources

NNOVATION AND
I
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Quality Management Systems Perspective on
Management and Support Functions

\

MANAGEMENT AND SUPPORT PROCESSES

6.0 Develop and Manage Human Capital

7.0 Manage Information Technology

8.0 Manage Financial Resources

9.0 Acquire, Construct, and Manage Property

10.0 Manage Environmental Health and Safety (EHS)

11.0 Manage External Relationships

™YY Y YT CY

12.0 Manage Knowledge, Improvement, and Change
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Adapted from APQC Standard Processes Diagram

ﬁ



Traditional View of HRM




Example of Knowledge-driven Management
System: SAT-based Training Program

€
Needs in competent personnel 1
Needs in personnel performance improvement
Data
Resources
Subject matter experts
Involvement of line managers

Y

Nuclear
< Trainees F acility

More Competent Personnel

Integrated process
to evaluate and improve performance

Data for training evaluation




NPP Management Systems

Design basis configuration management
® Design change control & approval

Equipment qualification program
(environmental qualification, condition
assessment)

Equipment reliability program

Life-cycle nuclear asset management
program

Licensing compliance

Operations

Training program

Human resource management program
Nuclear Quality Assurance program

Worker protection (occupational health and
safety programs)

Supply chain management program
Operating experience feedback system
Waste Fuel management

NEM School 2012 - Trieste
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Performance management program

External liaison and stakeholder
communications

Corrective action processes

Plant maintenance (condition based
maintenance, reliability centred
maintenance. Preventive maintenance)

Outage planning

Work management systems
IT/IS support processes
Planning processes

In-service testing program
Information and records management
Reactivity management
Radiation protection program
Site security

Emergency response program
Etc.

International Atomic Energy Agency ‘\’4‘@7 #/’
Nl 4

T



Strategic
Perspective

Workforce Supply
Perspective

External Demands
Perspective

External Services
Perspective

Future Competency
Needs Perspective

Technology Base
Perspective

Regulatory
Perspective

Innovation
Perspective
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What drives organizational
competency requirements?

Projects
Perspective

Major Process
Perspective

Programs

Perspective

Life-cycle
Perspective

Technology Support
Perspective

Organizational
Learning
Perspective
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Employee
Perspective
Career
Social/Behavioural/ Perspective
Relationship Skills
Perspective Position
Perspective
Organizational
Design/Structure Job Design
Perspective
Organizational Culture
Perspective
Discioli KM
IScIpiine Perspective
Perspective
Quality
Departmental Perspective
Perspective

Workforce Planning
Perspective
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Other Considerations

® View of organizational competency requirements
as a “demand/supply flow model” perspective

® View as balance of capabillity “specialization verses
generalization”

® View organizational capabilities in terms of “depth
of capabillity verses allocation verses demand”

® View of what future organizational capability map
looks like and how to get there?
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Other considerations (cont’'d)

® Stability of external drivers (strategic goals,
external demand, uncertainty, etc.)

® Stability of internal drivers (type of organization)
® External constraints (obligations)

® External risks (uncertainty, failure)

® External opportunities (positioning)

® Knowledge loss risk perspective

® Knowledge building barriers perspective

T — International Atomic Energy Agency ‘x@f@ Aﬁ’/
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Mission
Vision and

Strategy

g

What defines success for our organization?

4

What do we need to be good at?

tttott

Business functions

Core

What happens? — Activities —
What needs to happen? Activities Activities
What resources needed?
* Human — Activities o
« Technology —_— Activities Activities
e Other?

Activities

&— Major processes

competencies

Evaluate current
Define future

Identify gaps

—



Drivers of demand for work (examples)

Projects I
Per ti ivi
erspective Activity X

Perspective

Activity Z

Programs
Perspective

Life-cycle
Perspective

Activity V
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Competency Requirements a Function
of Work Activity

Design/Structure

Organizational

Competency Resource
Requirements:

« Technology Support
* Knowledge/Skills
o Attitude

 Level

\- Current/Future

~

Workforce Planning
Perspective

Social/
Behavioural/
Relationship Skills
Perspective

—> Activity X

Job Design
Perspective
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Discipline
Perspective

Departmental
Perspective

Organizational Culture
Perspective
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KM Thinking Applied to Work Activity

® What are the critical K-processes?

® What are the characteristics of the relevant knowledge
needed?

® Who has or should have this knowledge?

® What mechanisms are needed for the generation and
utilization of this knowledge?

® What organizational conditions, processes, and changes
are needed to make it work?

expertise I\ mnformation

— work activity
participants processes
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Workflow Analysis Considerations
(examples)

Processes defined and understood
Decision processes

Complexity

Competencies required

Stakeholders (owner, producer,
consumer, maintainer)

Verification processes

Records

Knowledge capture and retention
Knowledge transformation
Knowledge utilization

Knowledge transfer & sharing
Knowledge acquisition & adoption
Approval processes

Validation processes

Feedback and learning processes
Knowledge integration

NEM School 2012 - Trieste
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Technology support for work
process

Data/information inputs
Data/information outputs
Embedded methodology
Decision/work sequences
Safety issues

Economic issues

Risk issues
Responsibility

Review and feedback
Corrective actions
Security

Training

Data integration
Knowledge resources

International Atomic Energy Agency ‘\’4‘@7 #/’
Nl 4



Information and Data Management
Considerations (examples)

Sensitivity
Validation
Production
Ownership
Maintenance
Access
Security
Permanence
Users
Distribution
Archival
Storage and retrieval
Organization
Structure
Interchange

NEM School 2012 - Trieste 26

Completeness
Consistency
Correctness
Clarity
Language
Terminology
Classification
Taxonomy
Formats
Conversion
Level of detail
Time sensitivity
Safety-related

Importance (criticality,
cost to replace)
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Organization-wide Competency Demand

Critical
Competency X

Outsource??
7
A W e
today VAN
NN A Expert 1 (100%)
VAN I_> promoting
Expert 2 (50%)
|:> other critical
L] || | > retiring
Need (demand) Availability
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K acquisition & adoption

K utilization & application

Links between Knowledge Processes and
Organizational Effectiveness
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K generation & validation

K retention & storage
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Supportive organizational culture

Figure 1. Scatterplot of SOC vs. SOL
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INKS Detween Knowliedage ivianagemen

ractices
and Supportive Organizational Culture

Figure 1. Scatterplot of SOC vs. HRP
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Supportive organizational culture

Supportive organizational culture

Links between Supportive Organizational

Culture and Knowledge Processes
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Link between Supportive Organizational Culture and
Organizational Effectiveness

Figure 1. Scatterplot of SOC and OE
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KM Performance Model

(Ref: de Grosbois, 2011)
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The Links between Management Practices and
Organizational Culture

> Knowledge processes [€
r |
: Engagement |
Communications [< | Awareness :
: Tolerance :
> Goals and expectations € : ReSPP”S'b"'W l
. Diligence :
> Accountability and consequences < /
Management Recognition and rewards [€ Organizational Culture
e collective
. > Measures Of success beliefs attitudes
behaviours and < > z z
expectations values, motivations
leadership Control and feedback processes (< Sense of commitment
or responsibility
> Degree of autonomy and empowerment <€
> Assignment of responsibility [€
Safety culture
> Openness & trust [€
Formality, flexibility and adaptiveness |<
Management Systems & Work Processes
¢ ALY
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Understanding how knowledge impacts safety

Management Systems &
Work Processes

Management Practices H

A Organizational Culture

i

Human
Interface & Functions ﬁ knowledge

Maintenance Operations ._| knowledge
Function Function Function g

Operations
Basis q—‘ knowledge
Maintenance Plant Design
VP, \
)
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NKM accomplishments of the past
decade...

4 % £ ;‘T 5

knowledge. management. ! "; 
, i e
Establishment of the
NKM Subprogram for

el
Member States

{ L }IAEA
LN

Establishment of the
NKM Section
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IAEA-TECDOC-1656

Evaluation of

Human Resource Needs

for a New Nuclear Power Plant:
Armenian Case Study

IAEA Nuclear Energy Series

17 NKM Publications
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IAEA Nuclear Energy Series

y " IAEA Activities/and Inté?nl\h:nal Coordination

I\/\a " aging
Knowﬁedge

JViar, gy
}Ju
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Pocket Reféfefice for Eyscutive’s
y,

2uge

IAEA-TECDOC-1586

Planning and Execution of
Knowledge Management Assist
Missions for Nuclear Organizations

May 2008

Asian Network for\ﬁducation

RISK MANAGEMENT OF
KNOWLEDGE LOSS IN NUCLEAR
INDUSTRY ORGANIZATIONS

WAEA-TECDOC-1510

Knowledge Management
for Nuclear Industry
Operating Organizations

IAEA-TECDOC-1399

The nuclear power industry’s
ageing workforce: Transfer of
knowledge to the next generation

Sluclear Energy Series

' 2
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International Atomic Energy Agency

Managing Nuclear Knowledge:
Strategies and Human Resource
Development

Summary of an international conference

7-10 September 2004, Saclay
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APQC’S STAGES OF KNOWLEDGE MANAGEMENT MATURITY

Scalable

Knowledge

Enable
Knowledge

Applied
Knowledge

| Ad hoc
Level 1 Growing Knowledge
Initiate awareness




Industry Wide Perspective for NKM

Public/Media

/

IAEA Nuclear Safety Guides

Member State

Nuclear

National

National & Int’l

Governments Regulators Regulations Standards
R&D Design || Nuclear Fuel &
Facilities || Orgs & Power Waste
& Orgs EPCs Plants Plants
Educational Tech Support || Communities Industry Major Tech Service
Institutions Organizations of Practice Associations || Suppliers || Organizations
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NKM Strategic Path Forward...

® Build on success of current program
® Maintain and build current initiatives
® Expand to meet new needs & opportunities

® Adapt to evolving needs of member states

® Existing nuclear energy program needs vary
® Developing nuclear energy program needs vary
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Thank youl!
Questions or
comments?

J.de-Grosbois@iaea.org

—





